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THE PROCESSES AND LIMITATIONS OF RADIOCARBON DATING 


Howard Melville 
Brock University 


There is a tendency with Ontario archaeologists to sometimes accept without 
hesitation the results obtained from radiocarbon labs on samples of charcoal submitted 
for dating. We then take those results and reject them if we don't like them, or use the 
results to defend a position, if we do like them. But do we really consider the process 
behind obtaining those results, or the limitations involved in interpreting them? Howard 
Melville of the Dept. of Geology at Brock University will provide us with an outline of 
how radiocarbon dating works, as well as the limitations the process must accept. It is 
nice to know, for instance, that lab technicians can have bad days too, just like 
archaeologists. Plus or minus, this month's presentation should answer many of the 
questions you might have about radiocarbon dating. So calibrate your watch and meet us 
at the Museum of Indian Archaeology, Thursday April 13, at 8 PM. 
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EXECUTIVE REPORT 


The Chapter Executive spent much of its last meeting discussing plans for the 
upcoming OAS symposium this fall. Tentatively, two more sessions have been added to 
the list of events. This includes a session on Underwater Archaeology in the Great 
Lakes, and one on Recent Research in Northern Ontario. Both sessions still need to be 
finalized, look for session chairs and addresses in next month's issue of KEWA. As well, 
our Saturday night reception has taken on a more "up-beat" swing, with the Executive 
deciding to provide music. Also, a preliminary poster and registration kit is now being 
put together, and hopefully will appear in KEWA and Arch Notes shortly. As always, the 
Executive is still looking for members who might be willing to assist with some of the 
planning involved in organizing this conference. Please let us know as soon as possible 
if you are willing to help out. Provided at the end of this month's Social Report are 
calls for papers for three of the sessions planned. We are particularly excited about the 
avocational archaeology session. This is intended to be for avocationals, so we 
encourage these members of the Chapter to consider presenting a paper in the session. 


At the end of this month's newsletter readers will find our 1988 Treasurer's 
Report. As you will note, we were quite modest in activities this past year, particularly 
compared to the previous year. KEWA continues to be the big ticket item as far as 
expenses go, although financial restraint was applied to other areas, and consequently 
expenditures were relatively minimal. In fact, after balancing debits and assets, the 
Chapter finds itself with a modest $100 plus profit this past year...breaking even or 
better is the name of the game! 


HHKKHKKKEKE MPLOYMENT OPPORTUNITIES *¥**#**#*% 


Historic Site Field School Director in Waterloo 

The Regional Municipality of Waterloo is seeking applications for the position of 
field school director for a program to be held at the site of the Waterloo County Jail. 
Duration: July 4-August 15; (8:30 AM to 2:30 PM). Salary: $12.00 an hour. The 
successful applicant will be responsible for setting up the field school (most already in 
place), directing it, and generating a report on the excavations and material recovered. 
Previous experience in historic archaeology, able to hold an archaeological licence, and 
own transportation are all required. Those interested should send a resume and letter 
to: Scarlett Janusas, Archaeology Division, Planning and Development Department, 
Marsland Centre, 9th fl., 20 Erb Street West, Waterloo Ontario, N2J 4G7. Deadline for 
submissions: May 1, 1989. 


4#*********FTELD EMPLOYMENT WITH CONSULTANT FIRM*#*##x4%#* 


The Consulting firm of Mayer, Poulton and Associates Inc. are looking for individuals to 
fill the following positions: 

Field Directors and Staff Archaeologists: Full-time and seasonal contract positions 
available for resource assessment and excavation projects in Ontario. Starting April/May 
1989. Applicants must meet provincial licencing requirements. Salary negotiable based 
on previous experience. 

Survey and Excavation Crew Members: Positions available for summer projects starting 
April/May 1989. Students should submit resumes along with a brief statement of career 
goals. Salary is 8 to 10 dollars an hour, based on experience. 


Applications for the above should be sent to: Personnel Manager, Mayer, Poulton and 
Associates Inc., 134 Commissioners Road West, London, Ontario N6J 1X8 (519) 668-2400. 
All inquiries will be responded to promptly. 


SOCIAL REPORT 


Lab Nights are about to wind down, with the last evening to be held on Thursday, 
May 4th. The decision to initiate lab nights again next fall is up in the air at present, 
as low turnouts this past season have not been encouraging. So, if you happen to think 
lab nights should continue, please let your Executive know, or this event will be 
dropped. On other fronts, it is likely that there will be a summer picnic again this year, 
to be held at the Murphy Estate on the Thames River. Further information will be 
provided in the next newsletter. 
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1989 OAS ANNUAL SYMPOSIUM, OCTOBER 28-29, 1989 
HOLIDAY INN (KING & WELLINGTON) - LONDON ONTARIO 
SESSIONAL CALLS FOR PAPERS 


Ethnic Osteology: Pioneer Cemeteries In Canada and the U.S.A. 


Papers are requested for this half day symposium, and can cover any aspect of pioneer 
cemetery archaeology and osteology. Please send an absract of no more than 100 words 
to the session Chairperson: Linda Gibbs, Dept. of Anthropology, McMaster University, 
1280 Main Street West, Hamilton Ontario, L8S 4L9 (416) 525-9140 ext: 4423 


The Avocational Archaeologist and Ontario Archaeology 


Papers are requested for this half-day symposium relating to all aspects of avocational 
archaeology. Avocational Archaeologists Please Note: Preference is for avocationals to 
present papers themselves. If you've been involved in a research project, excavation, or 
simply wish to express your views on some aspect of Ontario archaeology and how it 
relates to the avocational archaeologist, please take advantage of this opportunity. 
Paper titles and abstracts can be sent to the session Chairperson: James Pengelly, 97 
Delhi St., Port Colborne Ont. L3K 3L1 (416) 834-7802. 


Open Session 


Papers are requested for this half day session dealing with any aspect of archaeological 
research or other, related topics that are not covered by other sessions. Paper title and 
list of authors should be submitted by July 14th, 1989, while abstracts should be 
received by August 14th. Interested contributors should contact the session Chairperson: 
Robert G. Mayer, 134 Commissioners Road West, London Ontario, N6J 1X8 (519) 
668-2400 during working hours or (519) 666-0648 evenings. 
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EDITOR'S NOTE 


Once again, the computer wizardry of Chris Ellis and the University of Waterloo 
have come together to provide our readership with yet another slick-looking, word 
processed article. This month's KEWA contribution is by Joe Muller, and is a summary 
of the Honours BA paper he wrote for Chris last year. This represents the first 
published information on the Welke-Tonkonoh site, and provides a great deal of useful 
data and interpretation relating to the Late Archaic component at that site. 


A "SMALLPOINT" ARCHAIC COMPONENT 
AT THE WELKE-TONKONOH SITE, ONTARIO 


Joseph P. Muller 


Introduction 


Traditionally, ceramic-bearing sites have been the 
focus of archaeological research in Ontario. While 
recent research has begun to correct this sampling bias 
against the earliest inhabitants (Palaeoindians), the 
subsequent Archaic period of ca. 10,000 to 2700 B.P. 
remains almost totally unknown. This study of a small 
collection of Late Archaic "Smallpoint" lithic artifacts 
from the Welke-Tonkonoh site (AfHj-5) in southern 
Ontario represents a contribution towards our knowledge 
of these poorly known Archaic manifestations. 


The Smallpoint Tradition 


One of the first Late Archaic sites excavated in 
southern Ontario was Inverhuron. The investigator 
stated that "attempts to find similar or related sites in the 
archaeological literature on the northeastern region have 
met with almost complete failure" (W. Kenyon 1957:13). 
He continued: "The absence at Inverhuron of those diag- 
nostic features which define the Archaic cultures of sur- 
rounding regions...leaves us with no way of relating this 
Site to other known deposits" (1957:14). W. Kenyon 
(1957:7) called this previously unknown cultural compo- 
nent the "Inverhuron Archaic culture." Further work in 
the Inverhuron region, at Knechtel I (Wright 1972) and 
Rocky Ridge (Ramsden n.d.) led to some support of this 
definition, although Wright (1972:57) preferred to call 
the entire tradition in this region, starting from the end of 
the Late Archaic and leading into the Woodland, the 
"Inverhuron Tradition." Ramsden (n.d.:45) saw a 
stronger relation between the Inverhuron Archaic and the 
southern Michigan Archaic (based in part on artifact typ- 
ologies), and classified them collectively as "Littoral 
Late Archaic," implying common adaptation by genet- 
ically diverse Late Archaic groups to the occupation of 
the lakeshore margins of a receding Lake Huron. 


More recent work has tended to subsume the 
"Inverhuron Archaic" within a more broadly defined 
"Smallpoint Archaic" based on the consistent presence of 
relatively small, thin, corner- to side-notched points. Ian 
Kenyon's (1980:13) work in southwestern Ontario led 
him to identify a distinctive "Smallpoint horizon in the 
south-central Great Lakes" and adjacent areas, including 
Late Archaic materials from such diverse areas as south- 
em Illinois (Riverton culture) and southwestern Ontario. 
However, he did not mean to imply that these sites repre- 
sent an identical "culture" or "tradition" (I. Kenyon 
1980:13-14). Recent workers have followed this lead. 


For example, Ellis (n.d.), in considering a Late Archaic 
component of the Thedford II site, referred to the assem- 
blage as being typical of the Smallpoint Archaic. 
Similarly, Spence and Fox (1986:5) have used the term 
Smallpoint Archaic as a generic term to include not only 
the Inverhuron Archaic, Riverton culture, and other ter- 
minal Archaic manifestations, but also one long recog- 
nized mortuary complex: "Glacial Kame" (Cunningham 
1948). 


Present evidence suggests that the Smallpoint 
Archaic dates to ca 3500 to 2700 B.P. (see Table 1), and 
is widely distributed from southern Illinois (Winters 
1969) to Wisconsin (Stoltman 1986), and east to 
Michigan (Lovis 1983) and southern Ontario. 
Excavations now have been carried out at a number of 
sites in Ontario, such as the aforementioned Inverhuron 
(W. Kenyon 1957), Knechtel I (Wright 1972), Rocky 
Ridge (Ramsden n.d.) and Thedford II (Ellis n.d.), in 
addition to Innes (Lennox 1986), Crawford Knoll (1. 
Kenyon 1980) and Hind (Spence and Fox 1986). 
Excavated sites further afield include the Weber I (Lovis 
1983) and Butterfield (Wobst 1968) sites in Michigan, 
and the Riverton culture complex of sites in Illinois 
(Winters 1969). 


Despite this relatively large data base, the published 
record does not provide answers to many pertinent ques- 
tions. There is much variation in point styles and in 
materials used for tools which has yet to be adequately 
documented and explained. Furthermore, there have 
been few attempts to describe in detail the tool kits other 
than their points, or to determine what other artifact 
forms may be diagnostic of the Smallpoint Archaic in 
southern Ontario. In short, there is still much systematic 
work to be done in the area of data collection and analy- 
sis with regard to this Archaic occupation. 


Welke-Tonkonoh Site History 


The Welke-Tonkonoh site is located in southwest- 
ern Ontario, about 30 km west of London (Ellis et al. 
1988:Figure 1), and just west of the town of Mt. 
Brydges, on the Caradoc Sand Plain (Chapman and 
Putnam 1973). At the time of the Smallpoint Archaic 
occupation, this site was in the Carolinian biotic zone, 
which unlike areas to the north was dominated by deci- 
duous, often nut-producing trees. The environment at 
the time of this occupation some 2700-3500 years ago 
would have been quite similar to that of historic times 
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Figure 2. Close-up of Excavations in Area A. 


Table 1: Site Dates.* 


Innes 3350 +/- 
2 620 +/- 
Rocky Ridge 1 700 +/- 
3.100 +/- 
Inverhuron 2 950 +/- 
2 850 +/- 
2 900 +/- 
Knechtel 1 2 888 +/- 
3 040 +/- 
3 240 +/- 
2 400 +/- 
1740 +/- 
3 690 +/- 
Hind Site 4 570 +/- 
2 920 +/- 
1 790 +/- 
2 875 +/- 
Crawford Knoll 3 480 +/- 
Riverton culture sites 
Riverton 
Cw170 3110 +/- 
Cw170 3 460 +/- 
Cw170 3 200 +/- 
Cw170 3270 +/- 
Cw170 3 320 +/- 
Robeson Hills 
Lwl 3490 +/- 
Lwl 3 440 +/- 
Swan Island 
Cw319 3 450 +/- 
Cw319 3 450 +/- 
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Lawrence I 1 
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Preston 2 


Weber I site 
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50 
70 
250 
65 


70 
110 
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B.P. 
B.P. 


B.P. 


B.P. 


B.P. 
B.P. 


date preferred by investigator 
alternate date (Lennox 1987 
rejected by investigator 
(Ramsden n.d.) 


(Kenyon 1957) 


Stratum II 
Stratum IIT 
Stratum IV 
Stratum IV 
Stratum V 
Stratum V 


rejected by investigator 
(Wright 1972) 


Gakushuin lab rejected by investigator 
Gakushuin lab 

Gakushuin lab rejected by davestigator 
Saskatchewan lab (Spence and Fox, 1986) 


(Ferris 1988:5) 


(Winters 1969:105) 


(Stoltman 1986:227) 


stratum Ib 
stratum Ib 
stratum Ib 
(Lovis 1983: 47-48) 


*All radio-carbon dates are uncorrected 


Table 2: Point Metrics.* 


artifact @ 2 103 106 122 133 136 145 492 Y 
overall length 42.7 x 42.3 50.0 x x x x 45.0 
width 25.0 x 24.2 0 27.5 x 25.1 x x 25.5 
shoulder width 25.0 x 24.2 27.5 x 25.1 x x 25.5 
max. thickness 7.0 7.6 9.1 7.8 x 9.2 x x 8.28 
blade length 34.5 x 34.3 40.0 x x x x 36.27 
shape st x cv cv x st x x 
stem length Ted x 8.0 10.0 x 9.7 x x 8.85 
neck width 12.8 x 13.9 14.5 13. 11.0 11.3 x 12.82 
thickness §.3 x 3.7 6.0 5. 6.3 4.8 x $.52 
basal width 14.1 x x 19.0 15.8 x 15.3 x 16.05 
basal shape cv x cv cv cv cv , oe x 
thinning no x yes yes yes yes x 
grinding no x no no no no x 
basal tang width 
left: x x x % 2.5 x x 2.5 
right: 2.1 x 2.7 2.4 2.3 2.3 x x 2.36 
notch depth 
left: 3.9 x x 3.1 x x x x 3.5 
right: x x Rok 4.2 x x x x 3.15 
notch width 
left: x x x 4.8 x x x x 4.8 
cight: x x 6.1 5.3 x 4.2 x x Si2 
cross-section be x be be be be x 
material On On On On On On On On 


*angle measurements in degrees, linear measurements in millimetres 
Y=mean, sd andard deviation 
xenot measurable (incomplete measurements are excluded) 


st=straight, cv=convex, bc=biconvex 


On=Onondaga 
Measurement of attributes follows Ellis and Deller (1986) 


Table 3: Preform Measurements. * 


oe eSeSSsSFSSSsSss 


artifact # 7 81 109 117 135* x sd 
length x x $3.0 x x 53.0 x 
width 29.0 32.4 38.2 27.4 27.8 31.73 4.81 
thickness 10.0 14.1 10.0 12.2 9.7 11.58 1.98 
material On On On On On 


all measurements in millimetres 

x=not measurable (incomplete measurements excluded) 

On=Onondaga chert 

Y=mean, sd=standard deviation , 
*not included in statistical calculations 


(McAndrews et al 1987:plate 4). Consequently, it is 
quite likely that the floral and faunal assemblage present 
at the time of European settlement would have been quite 
similar to that at the time of occupation by the 
Smallpoint Archaic peoples. Early land records indicate 
the site area was generally in oak-hickory forest, with 
ash swamp in the adjacent lowlands (Ellis et al. 
1988:14). 


The area surrounding the Welke-Tonkonoh site is 
rich in archaeological sites, with components represent- 
ing much of Ontario's prehistoric period. The site itself 
consists of a number of artifact concentrations represent- 
ing occupations at many times in the prehistoric past. 
Most of these are on a raised, semi-circular feature (or 
ridge) surrounding and overlooking a low, poorly 
drained area (Figure 1). It is possible that the ridge upon 
which the Smallpoint Archaic component occurs at the 
Site is a storm beach associated with the proglacial Lake 
Whittlesey, but this has not been confirmed. 


The historical features relevant to the Smallpoint 
Archaic component result from agricultural activities 
(including fence-post molds and ploughing) likely to 
have begun in the late 1800's. Since the 1960's, the use 
of larger machinery has subjected the site to much deeper 
ploughing. 


Site Excavation 


The Welke-Tonkonoh site excavations took place 
in 1980 under the direction of Chris Ellis. Funding was 
provided by the Ontario Heritage Foundation. The pri- 
mary goal was to collect information on the major, Late 
Paleo-Indian Hi-Lo component (see Ellis 1981; Ellis and 
Deller 1982). Excavations were carried out in three site 
areas - Grids A, B, and C (Figure 1) selected on the basis 
of surface collections. Grid A excavations (Figure 2) 
encountered evidence of numerous occupations, includ- 
ing Hi-Lo Paleo-Indian, Early Archaic (Kirk Cluster) and 
of prime importance, Smallpoint Archaic. Significantly, 
the subsoil of a sub-area of Grid A-west contained undis- 
turbed finds which were largely related to the Smallpoint 
Archaic. These are in the area of a small knoll along the 
ridge. This sub-area is denoted by the shaded excavation 
units on Figure 3. Artifact recoveries in that area are 
shown in Figures 4 & 5. Because prehistoric artifacts 
found in the ploughzone were out of context, they could 
not be directly associated with material found in the sub- 
soil below. However, on the basis of material and typol- 
ogy, some artifacts in the ploughzone were treated as 
probable associations with the Smallpoint Archaic, and 
are included in the analysis and discussion. 


The excavation units were two metre squares, iden- 
tified by the co-ordinate of the southwest corner where 
the grid lines intersected. Each unit was sub-divided into 
four one metre sub-units numbered from 1 to 4 counter- 
clockwise from the southwest sub-square. The plowzone 
of each one metre sub-unit was removed by shovel and 
screened. One sub-unit of each square was selected ran- 
domly for screening through 1/8" mesh; the other three 
sub-units were screened through 1/4" mesh. Initially, 
subsoil excavation was by arbitrary 10 cm depths below 
the plowzone-subsoil interface using shovel-shining. 
However, with the discovery of subsoil components in 
the area, methods switched to trowelling in 5 cm levels. 
The exact location of ‘tools’ found in situ were recorded. 
Subsoil was screened after being trowelled out of the 
sub-unit through the same mesh size used in the plowz- 
one of the sub-unit. 


It is most probable that this subsoil Smallpoint 
Archaic component in A-west of the site was preserved 
in large part as a result of the combination of the light, 
sandy soil of the Caradoc Sand Plain on which the site is 
located, and the history of site agricultural activities. It 
is possible that the A-west component under examination 
was unploughed prior to the advent of modern farm 
machinery, owing to the steepness of the adjacent slope 
from the ridge to the low-lying fields below (Figure 2). 
As such, the Grid A-west area would have formed the 
boundary of the former agricultural field. Postmoulds 
were encountered in the excavations, indicating that 
there was once a fenceline over the A-west Grid, perhaps 
forming a field border along the edge of the adjacent 
slope (Muller 1988:Figure 6). 


Ploughed fields on the Caradoc sand plain are eas- 
ily deflated by wind action. For example, at the time of 
excavation the unploughed areas beside the modem 
fencelines were up to one metre higher than the adjacent 
ploughed fields, suggesting some degree of field defla- 
tion. In addition, this deflated sand can often collect 
along field boundaries. This was evident along an unp- 
loughed field edge in the Grid B excavations. The adja- 
cent field had been ploughed for about 20 years, and 
along the fencelines some 40 cm of overburden had been 
deposited on top of the old ground surface. Given these 
facts, it seems likely that the Grid A-west subsoil compo- 
nent was preserved because it was at the edge of a field 
in a former fenceline area. With the above model of 
field deflation and fenceline deposition, it would have 
been subject to significant deposition resulting in a thick 
soil layer covering the subsoil. Subsequent ploughing 
did not extend through the ploughzone to reach and dis- 
turb the subsoil. However, continued aeolian and fluvial 
erosion, along with the deeper ploughing by modern 
agricultural machinery, have begun to cut into the subsoil 
in more recent times. 


Artifact Analysis 


Material 


All of the artifacts from the subsoil component are 
lithic. There were several small ceramic fragments in the 
subsoil but without exception, these came from root 
intrusions. There were no floral or faunal remains in the 
flotation samples from potential features and indeed, 
definitive cultural features were not encountered. 


All lithic materials occurring in the Smallpoint 
Archaic component of the Welke-Tonkonoh site are 
imports, as there are no naturally occurring rocks within 
the Caradoc Sand Plain. This artifact collection includes 
two main classes of materials; ‘tools’, and debitage or 
flaking debris. The label ‘tools’ denotes any highly modi- 
fied artifacts showing a distinct use or purposeful modifi- 
cation. These include items such as points and scrapers, 
as well as preforms. The debitage class includes any- 
thing which is not a tool, and with the exception of one 
core fragment consists entirely of flakes produced during 
tool manufacture and resharpening. Only debitage from 
the subsoil was analyzed, because any items from the 
ploughzone were not in situ, and not readily identifiable 
as part of the Smallpoint Archaic component. 


Material Distributions: Flaking Debris and Tools 


Smallpoint Archaic artifacts were the dominant 
subsoil material. However, a single Early Archaic point 
(Kirk corner-notched, Justice 1987:71-73) and several 
Hi-Lo tools were recovered, which can present problems 
in associating non- diagnostic flaking debris with the 
Smallpoint Archaic occupations. Yet, this can be 
resolved by examining the spatial distribution of the raw 
material types, and their relation to the diagnostic arti- 
facts. There are six types of stone raw material repre- 
sented in the assemblage: Onondaga Chert (Parkins 
1977;85-90); Kettle Point Chert (Janusas 
1984;1-5,82-86); Selkirk Chert (Ellis, pers. comm.), 
Haldimand Chert (Parker 1986;54-59), unidentifiable 
cherts, and metasediments (Mario Coniglio, pers. 
comm.). In the flaking debris, the majority of flakes are 
Onondaga (627; 38.26%) and Kettle Point (755; 46.06%) 
cherts. The remaining flaking materials are as follows: 
Selkirk (76; 4.64%); Haldimand (61; 3.72%); unknown 
(95; 5.80%), and metasediment (25; 1.53%). The bias 
towards Onondaga and Kettle Point cherts is evident, as 
these account for 84.32% of all subsoil flaking material 
in the subsoil area of concern here. The only diagnostic 
tool on Selkirk chert was the Early Archaic point, while 
the only diagnostic tools on Haldimand chert were Hi-lo. 
No Smallpoint Archaic diagnostics were made on Selkirk 
or Haldimand cherts. 


It has been demonstrated in detail elsewhere 
(Muller 1988:10-15) that the Haldimand chert flaking 
debris clusters spatially with the Hi-Lo material, likewise 
the Selkirk chert with the Early Archaic find. The con- 
clusion drawn from this evidence is that neither the 
Haldimand nor the Selkirk cherts are associated with the 
Smallpoint Archaic component, and are therefore 
excluded from further analysis. In addition, because of a 
lack of assocation with any component, the metasedi- 
ments were also excluded from further analysis. 
However, the category of unidentifiable cherts cannot be 
excluded. Some Smallpoint Archaic component tools do 
appear on unknown cherts, and the main focus of uniden- 
tifiable cherts occured in a high concentration of definite 
Smallpoint Archaic material. These were for the most 
part unidentifiable only due to their minute size (ic. 
under 0.2 mm in length). As such, the unidentifiable 
chert debris category cannot be ignored in the analysis. 


Tools and Preforms 
Bifaces 
Points 


The sample of points consisted of four complete or 
near complete specimens, two basal fragments, one lat- 
eral edge fragment, and one tip (Figure 6; Table 2). 
Three of these complete points (106, 122 and 136) were 
found in undisturbed deposits, along with the point tip 
(#492). The lateral edge fragment (#103) and the base 
fragment (#133) were also both found in the subsoil. 
Indeed, only one complete point, #2 was found in the 
ploughzone, outside of the A-west grid. Another poten- 
tially associated point fragment, a comer-notch point 
base on Onondaga chert, is artifact #145, found at the 
surface in Grid A-east. 


All of the points and fragments are on Onondaga 
chert. The four points are comer-notched, with one 
(#122) showing minimal notch- grinding. They are all 
basally thinned, but show no basal grinding. All are 
biconvex in cross-section, with flake-scars across both 
faces of the point. Blade edges are straight to convex in 
profile, with secondary retouch flakes removing edge 
sinuosity. Artifact #136 (Figure 6) shows extensive 
chemical erosion of limestone inclusions of the chert due 
to acidic soils, causing the tool to break into two pieces. 
Such chemical erosion is typical of Onondaga chert 
(Parkins 1977:85-86). 


Preforms 
In the collection there are four bifaces on Onondaga 


chert believed to be preforms for points. Two were 
found in the subsoil (109 and 117), while the remaining 
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Figure 6: Smallpoint Archaic Points. 


two were found in the ploughzone (77 and 81). A fifth 
potential preform, a tip fragment, is similar morphologi- 
cally to the other specimens, and is also on Onondaga 
chert (#135). This was found in the ploughzone. The 
preforms are larger and less finely flaked than the points 
described above (see Table 3 for metrics). The morpho- 
logical variability of these preforms can be readily inter- 
preted as representing different stages of biface manufac- 
ture. 


There are two methods of point production. The 
least complex of these utilizes small thin-flake blanks not 
much larger than the finished product (Knudson 
1973:38). Point manufacture involves primarily margi- 
nal retouch, giving the flake the outline of a point. These 
thin-flake points show little flaking over the faces of the 
point as no flake thinning is necessary. As such, some 
original flake characteristics remain on the finished 
point. For example, the plano-convex cross-section of 
the original flake often will be retained on the point. 
Similarly, unflaked remnants of the original flake sur- 
faces can appear on finished points. This 'pick-up' tech- 
nique of one-step tool manufacture requires a large num- 
ber of thin-flakes of the proper size and form to be 
manufactured into points, and could be described as 'ex- 
pedient point manufacture,’ expected to be typical where 
knapping material is present in excess, for example at or 
near chert quarries or workshops. It is not represented in 
the Welke-Tonkonoh site collection. 


The second method of point production is that of 
serial biface reduction (Knudson 1973:39). This is a 
more complex technique, being the sequential reduction 
of an initially large blank through a series of general 
biface stages to the smaller finished product. The pro- 
cess leads to the production of highly standardized final 
stage bifaces and was clearly applied at 
Welke-Tonkonoh. 


The first step in this manufacturing process is initial 
core edging. The edge of the blank is flaked to produce a 
bifacially worked margin which facilitates precise flak- 
ing in later steps. One can recognize products discarded 
at this stage of manufacture by: 1) a sinuous edge out- 
line, resulting from the bifacial flaking of non- 
overlapping, unpatterned flake removals; 2) a quite thick 
preform, and 3) flake removal limited to the blank mar- 
gins (Bradley 1974:192). As a result, bifaces in this 
stage of manufacture often retain the flake-blank's origi- 
nal cross section (i.e. plano-convex). One of the bifaces 
in the collection (#81, Figure 7), although incomplete, 
appears to represent this stage. It has an irregular edge, 
retains a plano-convex cross- section, is quite thick, and 
unflaked surfaces of the original blank remain unaltered 
by any subsequent flaking scars. 
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The second step is to obtain a proper biface thick- 
ness: the thinning stage. This is achieved by the removal 
of long flakes from the lateral margins of the blank. 
Preforms discarded at this stage of production are char- 
acterized by extensive overlap of lateral margin flaking 
scars. It results in a much thinner preform, with a bi- 
convex cross-section that does not closely resemble that 
of the original large flake blank. This stage removes any 
unflaked areas of the original blank unworked in the ini- 
tial edging stage. The biface edge outline is not exten- 
sively modified at this stage: it remains ovoid, with little 
reduction in surface area. Further, the edge remains 
sinuous, although its amplitude will be reduced by the 
reduction of the overall thickness of the blank (Bradley 
1974:193). One biface in the collection would fall into 
this category (#109, Figure 7). 


The final step is the finishing stage of preform 
modification, with emphasis reverting to edge shaping 
using marginal retouch to produce the rough outline of 
the final product. In this stage, the retouch flakes are 
smaller, reflecting finer edge-working and closer atten- 
tion to detail, and the sinuous edge of the preform is 
removed (Bradley 1974:193-4). One relatively complete 
biface (#77, Figure 7) closely resembles a product from 
this stage of biface manufacture. Products in this final 
stage of biface reduction are very similar to what are 
called cache blades, which occur in Late Archaic and 
Early Woodland sites. They require little further effort 
to reduce them to their final point form, only notching 
and possibly some basal thinning (#122, Figure 7). 


This strategy of serial biface reduction probably 
was employed where most practical; when the 
Smallpoint Archaic group was not near a readily avail- 
able chert source. It is possible that the major core and 
blank reduction would occur near the chert source to 
avoid carrying around lots of material which would be 
trimmed off and discarded without being used. Also, the 
transported, 'roughed-out,' preforms could be used in a 
number of different applications before being made into 
points. This strategy would extend the use-life and range 
of task applications of the material in situations where 
access to raw material is restricted. 


Other Bifaces 


There are three additional bifaces found in the sub- 
soil that are neither points or preforms. The first of these 
is only marginally bifacially retouched along one convex 
edge, with the rest of the artifact un-retouched. This is 
made on a flake with a wedge-shaped transverse-section, 
and a flat surface at right angles to the opposite 
retouched edge. This could have served as a backing 
with which to haft or hold the tool (#105, Figure 8). It is 
46.8 mm long, 22.8 mm wide, and 12.5 mm thick, with a 


: Small Point Archaic Preforms Illustrating 
Sequence of Manufacture. 
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worked edge length of 42.6 mm. The bit angles recorded 
at three points on the blade are 65, 55, and 52 degrees. 
This item is on Kettle Point chert. 


The second biface (#151, Figure 9) is a large tool 
made on a finely banded, dark green to black sandstone. 
It is 117.7 mm long, 67.1 mm wide, and 31.5 mm thick, 
and has a flat ground base, with a flattened elliptical pro- 
file, and a biconvex cross-section. There are large reduc- 
tion flake scars on the faces of this item, while the mar- 
gins show much chatter that may be from modification 
‘blows' associated with early stages of manufacture or 
use wear flaking. In short, this item could be a preform 
or ‘rough-out' for a ground stone tool abandoned in man- 
ufacture, or alternately was intended for use as a chopper 
without further modification. However, since no debi- 
tage of this material was found in the subsoil in which 
the item was recovered, it seems more likely that it is not 
a rough-out, but a functioning chopper tool. 


The final biface (#493) considered is referred to by 
various titles including bipolar cores (Lennox 1986:227), 
and wedges (Wright 1972:15,21, 27,31,37; Ramsden 
n.d.:20,31,34). For purposes of this discussion, the 
purely descriptive term piéces esquillée or ‘scaled pieces’ 
(so called because the extensive overlap of flaking scars 
resembles fish scales; Ellis per. comm.) will be used. 
The piéces esquillée in the present sample is on Kettle 
Point chert, and measures 9.3 mm in length, 9.1 mm in 
width, and 3.9 mm in thickness. There are two other 
piéces esquillées on Kettle Point chert that may be asso- 
ciated with the Smallpoint Archaic component: artifact 
#116 was a ploughzone find in A-center (122N 144E), 
and artifact #11 (Figure 8) was a surface find in the 
A-west area. 


One other biface that may be associated with the 
Smallpoint Archaic component is artifact #132, a perfo- 
rator or drill tip on Onondaga chert, found in the plou- 
ghzone. However, its association cannot be confirmed. 


Unifaces 
End-scrapers 


There are a total of five triangular to fan-shaped 
end-scrapers from the subsoil and ploughzone of the sub- 
area under examination, in addition to two occurring out- 
side of the sub-area (Figure 8; Table 4). All but one of 
these end-scrapers are on Kettle Point chert; the excep- 
tion, #128, being on Onondaga chert. These are all rela- 
tively complete, excepting #58, which is a lateral half. 
They are all expanding flakes, and in all but one case the 
distal end is the working edge. Artifact #128 has the bit 
on a lateral edge. Otherwise, it is identical in outline to 
the other scrapers and bit placement seems to be simply 
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the result of the shape of the flake selected. Some of 
these end-scrapers (58, 84, and 108) show lateral 
retouch, probably to facilitate hafting. One (#84) has a 
lateral edge, 'burin-like blow' scar which tapered the 
proximal end; this also was probably a hafting modifica- 
tion. Another of these end-scrapers (#57) suffered a 
break along a major material flaw on the dorsal surface, 
probably during use, splitting the item in two. The larger 
of the two pieces was subsequently recycled and 
reworked along one edge for use as a denticulate or ser- 
rate (see below). 


Circular Scraper 


One uniface (#59) is classified as a circular scraper, 
because of the circular outline and continuously 
retouched margins around its circumference (Figure 8). 
A circular scraper is definitely not meant to be hafted, 
but probably was to be held between the thumb and fore- 
finger. This circular scraper, on Kettle Point chert, was 
in the subsoil. It measures 19.0 mm long, 11.0 mm wide, 
and 6.0 mm thick. A similar item from the ploughzone 
(#96, Figure 8), on an unidentified chert type, also may 
be associated with the Smallpoint Archaic component. 


Other Unifaces 


The collection includes some unifacial tools which 
have less secondary retouch than scrapers. One such 
group are denticulates (Table 5). These are small, irregu- 
lar flakes, marginally modified by a minimum of three 
fine, unifacial flakes forming a denticulated or serrated 
edge. Artifact #57, recovered from the subsoil, was used 
initially as an end-scraper, and then, subsequently modi- 
fied for use as a denticulate. The scraper was clearly 
identified as Smallpoint Archaic tool. In addition, three 
other denticulates recovered from the ploughzone in the 
A-West area (87, 92, 120) are probably associated with 
the Smallpoint Archaic occupation. All of these denticu- 
lates are on Kettle Point chert. 


The final uniface tool type is the simple used flake, 
showing minimal secondary modification (Table 6). 
Utilized flakes are identified by the presence of a worked 
edge with retouch under 2 mm in length. Nine of these 
tools are associated with the Smallpoint Archaic occupa- 
tion. Artifacts 56, 103, 129, 487 and 488 were found in 
the sub-soil: three of these are on Onondaga chert, one is 
on Kettle Point, and one is unidentified. Artifacts 93, 94, 
and 125, all on Kettle Point chert, were ploughzone finds 
in the area of the subsoil concentration. Artifact 487 is 
on a long and thick flake, and resembles a ‘burin spall’. It 
may be a reduction flake from the lateral shaping of the 
edge of an end-scraper. 


eT 


artifact # 

length 

width 

thickness 

bit width 
depth 
thickness 

lateral retouch 

bit angle! 

edge shape 

material 


57 

23.3 
25.7 
11.6 
23.1 
10.5 


Table 4: End Scraper Measurements 


58 84 108 
x 28.0 38.3 
29.2 23.1 28.3 
9.9 10.3 12.8 
29.2 20.5 x 

x 2.9 x 
7.0 10.2 8.7 
x B L 
65.7 78 82.3 
cv cv ev 
KP KP On 


128 49* g5* 


27.8 19.9 22.9 
28.0 26.8 19.2 
10.4 9.4 5.4 
25.0 22.7 x 
8.7 G3 x 
7.9 ee x 
x x x 

67.3 67.3 x 
cv cv ev 
KP KP KP 


“not included in calculation of statistics - uncertain association 


1: average of three angles taken on edge (in degrees) 


ev=convex, Reright, L=left, Beboth, x=complete measurement not possible 
KP=Kettle Point chert, On=Onondaga chert 


Yemean, sd-standard deviation 


all measurements in 


artifact @ 
length 
width 
thickness 


mm, unless otherwise noted 


Table 5: Denticulate Measurements. 


blade length 


# notches 


blade shape 


material 


57 120 
21.8 23.2 
21.5 22.9 
9.1 5.0 
10.0 10.0 
3 4 
st st 
KP KP 


92 z sd 

26.85 6.87 
13.3 19.53) 4.27 
$.6 6.45 1.82 
16.1 14.2 4.86 


Yemean, sd=standard deviation 


st=straight, 


KP=Kettle Point 


all measurements in mm, 


ce=concave, cv=convex 


unless otherwise noted 


Table 6: Utilized Flake Measurements. 


length 
width 
thickness 
material 


range mean 
20.2-39.1 26.74 
11.8-32.3 17.91 
4.1-9.9 7.09 


standard deviation 
6.88 
7.06 
1.79 


6 of Kettle Point, 2 of Onondaga, 1 unknown 


based on measurement of all utilized flakes 
all measurements in mm 


Length 
R 

Y 

sd 


Width 
R 

Y 

sd 


Thickn 
R 

Y 

sd 


Neck W 
R 

Y 

sd 


flaking debris 


category 


all 


mass > 2g 


cortical flakes 


initial-intermediate 


core trimming flakes 


uniface flakes 


biface flakes 


non-biface flakes? 


shatter 


category totals 


1,478 (total) 


35 (2.37% of total) 


40 (2.71% of total)? 


28 (1.89% of total) 


118 (7.98% of total) 


7 (0.47% of total) 


293 (19.82% of total) 


) 
Table 7: Flaking Debris Summary. 
Material totals 

Onondaga Kettle Point Unknown size > 2g 
628 (42.49%)? 755 (51.08%) 95 (6.43%) 35 (2.37%) 
13° (37.144) 20 (57.14%) 2 (5.71%) 

9 (22.5%) 24 (60.0%) 7 (17.5%) 

6 (21.43%) 20 (71.43%) 2 (7.144%) 9 (32.14%) 
46 (38.98%) 71 (60.02%) 1 (0.85%) 9 (7.63%) 

3 (42.86%) 4 (57.14%) 0 (0%) O (0%) 
139 (46.96%) 140 (47.30%) 14 (5.74%) 3 (1.02%) 
55 (35.95%) 95 (62.09%) 3 (1.96%) 18 (11.76%) 


153 (10.35% of total) 


1,032 (69.82% of total) 


434 (42.05%) 


520 (50.39%) 


l:figure in brackets represents the proportion of material within the category 
2:figure in brackets indicates the proportion of the category within the total collection 
3:the aggregate of initial, intermediate, core trimming and uniface flakes 


Table 8; Point Comparison Summary. 
ee ee ee ee 


Welke- Thedford II Innes Inverhuron Crawford Bruce Boyd 

Tonkonoh DN ST CN Knoll a B 

42.3-50.0 23.0-59.1 32-50 42-47 34-54 23.9-37.8 25-44 32-50 
4s 36.5 39.5 44.3 45 30.9 35.2 39.5 
4.3 11.7 3.1 10 5.0 

24.4-32.0 18.3-31.1 17-31 24-28 13.9-22.6 14-24 17-31 
26.8 25 21.9 21 26.7 17.5 18.9 21.9 
3.1 5.0 2.3 2.4 

ess 

7-9.2 5.0-8.2 6-8 5-6 21-722 4-7 5- 
8.4 6.1 7 5.8 5.6 5.8 6.3 
1.0 1.1 1.0 

idth 

11.0-18.8 9-12 9.5-13 10.5-14 6.9-11.7 8.2-12.3 9-12 
14.2 10.1 ql 12 9.7 9.9 10.1 
2.9 1.7 2.0 1.4 


Basal Width 


R 
Y 
sd 


all measurements in mm: R=range, 
DN=diagonally notched, ST=stemmed, 


14.1-19.0 17.4-24.2 
16.3 20.8 
2.5 4.8 


9-15 13.5-14 18-20.5 8.7-18 
12.4 13.52 17.3 12.5 
0.7 2.1 2.8 


Yemean, sd=standard deviation 
CN=corner-notched, A='smallpoint'?, B='Haldimand'? 


Knechtel I Rocky 


27-35 
30.8 
3.8 


16-23 
19.0 
2.4 


Ridge 


39.5-42.0 
40.8 
1.8 


24.0-29.5 
25.9 
2.2 


5.5-8.0 
6.8 
1.0 


7B (1.97%) 14 (1.36%) 


DeWolfe Riverton 
Site 
19.7-63.0 19-36 
34.7 26 
11.7 
15.1-25.3 11-20 
18.1 16 
3.1 
4.2-7.4 4-8 
6.8 6 
1.3 


7.9-13.2 6-11 
10.2 a 
27 


9.3-21.2 
13.8 
3.3 


Sources: Thedford II (Ellis n.d.), Innes (Lennox 1986:231), Inverhuron (W.Kenyon 1957:12), Crawford Knoll 
(I.T.Kenyon 1980:3-4), Bruce Boyd (I.T.Kenyon 1980:5), Knecntel 1 (wragnt 1972), Rocky Ridge (Ramsden n.d.), 
DeWolfe (Francis Vink Collection; I.7.Kenyon per. comm.), Riverton (Winters 1969:24) 
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A final utilized flake (#489, Figure 9) has a particu- 
larly long lateral edge of continuous retouch, which is on 
the 'wedge tip' of the flake's wedge-like cross-section. It 
is on an unidentified chert type. It is 50.9 mm long, 28.9 
mm wide, 16.7 mm thick, with a flat blade 43.8 mm in 
length. 


Other Tools 


One hammerstone was recovered. This is mini- 
mally modified, with a small amount of edge flaking 
around its circumference. It is large and wedge-shaped: 
77.2 mm long; 75.3 wide at the broad end, 29.7 mm wide 
at the narrow end, and 40.9 mm thick. Another hammer- 
stone of unknown association (#494) was found on the 
surface. Finally, the head of an eyeless, bar-type bird- 
stone on finely banded slate was found on the surface 
(Figure 9). According to Spence and Fox (1986:11), this 


type of birdstone is diagnostic of the Glacial Kame buri- - 


als associated with Smallpoint Archaic. However, it was 
not found in close association spatially with the exca- 
vated Smallpoint Archaic component at _ the 
Welke-Tonkonoh site. 


Flaking Debris 
Goals of Typology and Sorting Criteria 


As outlined above, only debitage found in the sub- 
soil was examined. Each item of debitage collected was 
typed. The typology was organized in order to facilitate 
answering questions regarding: 1) the sources of the 
lithic materials at the site, 2) the form of the material 
brought to the site, and 3) the kinds of tools manufac- 
tured or modified at the site. The types and criteria used 
to place items in each type are described below. 


Material Sources and Origin 


Determining the origin of lithic material present at 
the site is particularly important when attempting to 
reconstruct regional movements of the site's occupants. 
First, the bedrock source of the material must be identi- 
fied. Second, the form in which the material was pro- 
cured needs to be determined. If the material was 
obtained directly from the bedrock outcrop, then the 
location of the source used can be pin-pointed. If the 
material was recovered from a secondary deposit, identi- 
fying the locale of the source is much more difficult. In 
order to recognize whether the cherts used were from pri- 
mary or secondary deposits, cortical surfaces on flakes or 
tools in the collection were examined. If there is exten- 
sive weathering of the cortex, the material was obtained 
from a secondary deposit (i.e. a glacial deposit or beach 
cobble). If such extensive surface erosion is absent, then 
the material was taken directly from a primary deposit 
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(i.e. a bedrock outcrop). 
Material Forms Transported to Site 


The form, or state of reduction in which the 
material was brought to the site, is also important in 
reconstructing the movement patterns of the site's occu- 
pants. Distance to the source or alternatively, time- 
elapsed since lithic procurement episodes, may affect 
how stone material inventories are maintained in the 
toolkit. At a site where the source of working material is 
nearby, it is assumed that little care would be taken to 
conserve a plentiful resource or to render it into forms 
Suitable for easy, portable transportation. There would 
be no shortage of material for the duration of stay in the 
vicinity of the chert source. At such a site, there would 
be little ‘cost’ in carrying un-modified chunks of chert 
over small distances to tool manufacturing locations (i.e. 
campsites). The flake assemblages produced here would 
consist of waste flakes representing most of the total 
reduction sequence. ; 


Conversely, at a site where the nearest chert source 
is a great energy and/or time-consuming distance away, 
it is assumed that the knapper would try to minimize 
waste of the material at hand in order to maximize its 
utility. This would result in a strategy which would 
improve the overall efficiency of chert use (utilizing a 
greater proportion of the chert available). In order to 
maximize the utility of the material carried back to the 
camp, initial and intermediate core-reduction at or near 
the source would be anticipated. The final tertiary stage 
of modification would take place when and where 
needed (i.e. at camp). This reasoning implies a strategy 
where one would manufacture a kit of these already- 
reduced cores or blanks in anticipation of a time when 
they would not be near any chert sources and in doing so, 
one would avoid transporting material which would be of 
little utility. 


The criteria with which the above models could be 
judged are flake size, the proportion of flakes with corti- 
cal surfaces, and the distribution of all flakes types. 
Flake size is assumed to reflect the stage of reduction, 
with large flakes being characteristic of initial core 
reduction stages and small flakes as the product of inter- 
mediate and later reduction. The presence of a large 
number of cortical flakes at a site is likewise indicative 
of initial core reduction. If these are present in quantity 
it implies that reduction was not carried out prior to 
transport. Their absence infers that reduction took place 
before being brought to the site. Finally, the debris may 
be dominated by flake-types that are associated with the 
manufacture of recognizable tool forms characteristic of 
the final stages of tool manufacture (for example biface 
or uniface tools). The criteria used to document such 


flake attributes include platform angle, evidence of plat- 
form preparation, dorsal scar patterns, etc. (see Frison 
1968:149-152). 


Lithic Activities at Site 


The tools discarded at a site may not represent, and 
may in fact misrepresent, the lithic activities which took 
place there. They may simply reflect the discarding of 
worm-out items, exhausted in use prior to site occupation. 
However, the assemblage of flaking debris from a site 
will be more indicative of the lithic activities, as they are 
a direct 'by-product' of the core reduction and tool manu- 
facturing processes taking place at a particular locus 
(Ellis 1979:12-13). Determination of activities based on 
flaking debris frequencies can be compared with those 
portrayed by the tool assemblage present. In this manner 
the accuracy of the tool assemblage-based model can be 
tested against the flaking debris model. For example, 
one can determine whether the debris is a product of 
biface or uniface reduction, and compare this with any 
bias expressed by the distribution of different classes of 
tools. 


Debris Types 


Excluding fragmentary debris (i.e. those lacking 
platforms), the debris collection was sorted into six 
types: 1) initial flakes; 2) intermediate flakes; 3) core 
trimming flakes; 4) biface flakes; 5) uniface flakes, and 
6) shatter. Within these types, subdivisions were made 
first on the basis of the six lithic sources noted earlier: 
Onondaga, Kettle Point, Selkirk, Haldimand, 'unknown' 
and metasediments. Second, in order to provide some 
idea as to the size of the debris, all types and the residual 
fragmentary items were subdivided into five weight cat- 
egories; less than 2 grams, from 2 to 4 grams, 4 to 6 
grams, 6 to 10 grams, and greater than 10 grams. 
Artifacts weighing more than 6 grams were weighed 
individually to the nearest gram. 


Initial flakes have a cortical outside surface with no 
flaking scars, indicating that the raw material was unmo- 
dified prior to that flake's removal. Such flakes are typi- 
fied by having no prepared platform and a platform sur- 
face forming angles with the dorsal surface of the flake 
around ca. 90 degrees. These flakes are usually rela- 
tively short, wide and thick. 


Intermediate flakes have a cortical dorsal surface, 
but also have dorsal flake scars indicating some previous 
flaking of the core. These are generally smaller and thin- 
ner than initial reduction flakes. They are produced in 
the intermediate steps of core reduction and tool produc- 
tion. 
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The next three flake types are related to terminal 
reduction; that is, they lack cortex remnants on their dor- 
sal surfaces and therefore are from more advanced stages 
of the raw material modification. The three types recog- 
nized are biface, uniface, and core trimming flakes. 


Biface flakes are small retouch flakes, rarely 
weighing over 2 grams. They typically have highly pre- 
pared (ground and/or multi-faceted) platform surfaces, 
which are lenticular or ovoid in outline. Grinding 
smoothes out the juncture between the platform and the 
dorsal surface, which strengthens the platform. The plat- 
form surface forms an acute angle with the dorsal surface 
of the flake, which is characteristic of flake removals 
from thin, bifacially chipped edges. The platform fre- 
quently forms a lip over the ventral surface of the flake. 
Below this is a bulb of percussion, often with bulbar 
scars. There are generally distal scars over the dorsal 
surface of the flake, which reflects previous flake remov- 
als from the opposite edges of the biface. This type has a 
standardized flake shape and is closely associated with 
final tool reduction and finishing, and with tool retouch. 


Uniface flakes are, on average, larger than biface 
flakes, with unprepared platforms that tend to form more 
right-angled junctures with the dorsal surface. They 
have small flake scars on the dorsal surface adjacent to 
the platform which probably reflects previous use of the 
tool edge prior to resharpening. Longer flakes in this 
type may have a distal curve extending over the unmodi- 
fied back of the scraper. 


Core trimming flakes consist of all flakes which are 
complete, but which cannot be classified under the cat- 
egories of biface or uniface flakes. These are generally 
crude, with unprepared platforms forming obtuse angles 
with the dorsal surface of the flake. Core trimming 
flakes are associated with early core reduction and prepa- 
ration, but follow the removal of initial and intermediate 
reduction flakes. 


The final type of flake is shatter. These are angular 
pieces of chert which result from the collapse or splitting 
of cores into small pieces. They often have no distingui- 
shable striking platform. These flakes can be produced 
in any stage of the reduction process. 


Debris Analysis 


After exluding Haldimand and Selkirk chert debris, 
some 1478 items were found to be associated with the 
Smallpoint Archaic occupation. Of the debris sample, 
Onondaga accounts for 42.49% of the total, Kettle Point 
51.08%, and unknown 6.43% (see Table 7). A very 
small fraction (<1%) of all of this debitage was thermally 
altered, showing heat spalls, colour, and texture changes. 


The cortex on all initial and intermediate flakes is 
from secondary deposits. There is no evidence in the 
assemblage for procurement from bedrock outcrops. 
However, the high proportions of Onondaga and Kettle 
Point cherts in the collection indicate that the sources 
were not sparsely distributed glacial erratics but were 
more concentrated. This strongly infers that the secon- 
dary sources were at or near the primary outcrops where 
the amount of material from a certain bedrock formation 
is concentrated. 


As shown in Table 7, the sample of flakes with cor- 
tex is very small. Further, very few (35) of the flakes 
weigh more than 2 grams (g). The combined category of 
initial and intermediate reduction flakes is also quite 
small. Within these categories of reduction flakes 
(including core-trimming flakes) is found the highest 
proportion of flakes weighing more than 2 g. 


The implications of these data are two-fold. First, 
little primary or intermediate flaking occurred at the site. 
This implies that terminal core and preform reduction, 
and tool edge resharpening, were the significant lithic 
activities on the site. This latter inference is supported 
by other data. Besides the fact only one core (on 
Onondaga) occurs in the assemblage, terminal flakes rep- 
resent a much larger proportion of the collection than the 
initial and intermediate reduction flake categories com- 
bined, and there is an even larger collection of biface 
flakes, which consists of twice as many flakes as all non- 
biface flake categories combined (Table 7). The terminal 
group of flakes represent 28.91% of the entire collection, 
ten times larger than all initial and intermediate reduction 
flakes combined. This suggests that the terminal reduc- 
tion process was an activity much more significant at this 
site than initial and intermediate core reduction. 


The remainder of the flaking debris consists of 
1,032 pieces of shatter (434 Onondaga, 520 Kettle Point, 
and 78 unknown). This is the largest single category 
among the flaking debris types, but it cannot be attrib- 
uted to any particular stage of core or tool reduction. 
However, it must be noted that there are very few (12) 
items of shatter that have cortex and all of this material is 
of a small size which supports the suggestion that the 
main reduction taking place at this site was terminal. 


The overall conclusion is that the main lithic activ- 
ity is terminal core reduction, preform thinning and 
retouching of existing tools. Hence, at the site, the lithic 
activity was based on cores or raw material pieces which 
had been extensively reduced in other locations prior to 
being brought to the Welke-Tonkonoh site. F 


As noted above, the flaking debris may be more 
representative of the lithic-related activities at a site than 
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the tools discarded there. Given this fact, the toolkit at 
the site can be compared with various aspects of the col- 
lection of flaking debris. All but one of the Smallpoint 
Archaic end-scrapers are on Kettle Point chert (the other 
is on Onondaga), while all of the points are on Onondaga 
chert. If the tools found at the site were manufactured 
there, one would expect to find a large number of 
Onondaga biface flakes, and Kettle Point terminal and 
uniface flakes. Based on a chi-square test comparing the 
distribution of biface versus non-biface flakes by stone 
material, Onondaga chert does occur more with the 
biface flakes than does Kettle Point (Test value = 6.780, 
df=1; significant at the .01 level). This is in line with the 
bias seen in the tools and preforms. However, the 
strength of this association is very weak, especially com- 
pared to that of the absolute association of Onondaga 
with bifaces among the tools. This could suggest that the 
flaking debris resulted largely from the production of 
tools at the site, which were then removed, while the 
biface tools discarded were largely reduced elsewhere. 


There also may be a weak association between 
Onondaga chert and biface flakes based on the spatial 
distributions of the debris. The highest concentration of 
biface flakes (Muller 1988:Figure 22) corresponds to the 
excavation unit with the highest concentration of 
Onondaga material (Muller 1988:Figure 7), and with the 
highest number of Onondaga biface flakes (Muller 
1988:Figure 23). In addition, all major concentrations 
(>15%) of non-biface flakes consist primarily of Kettle 
Point chert (Muller 1988:Figure 24). This suggests that 
there was a greater proportion of initial and/or intermedi- 
ate reduction at the site on Kettle Point chert than on 
Onondaga chert. This could imply that the overall cost 
of obtaining Kettle Point chert was lower than for 
Onondaga. For example, the occupants may have been 
at a Kettle Point source more recently than an Onondaga 
source, and the Kettle Point cores, as well as bifaces, 
may not have been as reduced as the Onondaga, as their 
stock of the Kettle Point chert was not as depleted. 
Accepting this would imply that the Kettle Point chert 
was more ‘abundant’ than the Onondaga chert. 


Keeping in mind the tentative nature of these con- 
clusions, it seems that the model (based on the tool 
assemblage) of Onondaga biface and Kettle Point uniface 
manufacture at the site does not adequately explain the 
disparity between flaking debris and tools. While tools 
made at the site were probably used there, it is more 
likely they were also used and presumably discarded 
elsewhere. In contrast, the assemblage of Smallpoint 
Archaic tools at the Welke-Tonkonoh site were probably 
brought in largely exhausted, and therefore were more 
likely to be discarded during that occupation rather than 
carried away from the site. 


Discussion and Conclusions 


Toolkits 


The tool assemblage of the Smallpoint Archaic 
component at the Welke-Tonkonoh site consists of side- 
to corner-notched points, biface preforms (including a 
‘cache-blade'), a bifacial chopper, a marginally backed 
biface, triangular to fan-shaped end-scrapers, a circular 
scraper, denticulates, and utilized flakes. The points are 
all biconvex in transverse cross-section, and are most 
probably the end product of serial biface reduction (an 
idea supported by the presence of preform bifaces repre- 
senting the production sequence from early stage biface 
blank to cache-blade). The piéces esquillées are also a 
part of the toolkit. The end-scrapers are all similar, and 
were probably meant to be hafted. This would have been 
facilitated by the lateral retouch present on all of these 
scrapers, including the scraper with the burin blow-like 
lateral edge reduction. In addition, judging from the 
number of utilized flakes and denticulates, expedient 
‘throw-away’ tools were probably an important part of the 
toolkit at this site. 


With this brief description of the Welke-Tonkonoh 
tool assemblage, it is possible to make comparisons with 
other Smallpoint Archaic sites. The toolkits of seven 
sites (Inverhuron, Crawford Knoll, Rocky Ridge, Innes, 
Thedford II, Knechtel I and Hind site) were documented 
from site reports. This toolkit data comparison is sum- 
marized in Table 10. Additionally, toolkit descriptions 
of sites and components further afield (Weber I and 
Butterfield sites, and Riverton components) were exam- 
ined for any marked similarities or dissimilarities with 
the toolkits described above. 


Points 


Measurements for points were collected from a 
number of sites, and are presented in Table 8. In analyz- 
ing the data in Table 8, it is evident that the points from 
the Welke-Tonkonoh Smallpoint component fall within 
the range set by the points from other Smallpoint sites. 
In particular, on the basis of the measurements available, 
the Welke-Tonkonoh points are most similar to the 
corer-notched points from the Inverhuron site. The 
Inverhuron and Welke-Tonkonoh Smallpoint Archaic 
points fall within one standard deviation of each other's 
measurements of length, width, neck width, and basal 
width. The Welke-Tonkonoh points have on average 
slightly wider necks, and thinner bases, but average 
length and width are nearly identical to the Inverhuron 
points. The only measurement taken where the standard 
deviations of the Welke-Tonkonoh and Inverhuron 
groups do not overlap is overall thickness, which is also 
the only measurement category in which the 
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Welke-Tonkonoh points fall above the range for all other 
points. This may in part be due to the method used to 
manufacture the Welke-Tonkonoh points: it is likely that 
biconvex points would be thicker than plano-convex 
points. Yet, from the photographs available, it appears 
that the Inverhuron corner-notched points are not thin- 
flake points, and may therefore be the product of serial 
biface manufacture. 


The Welke-Tonkonoh points show no notch or 
basal grinding (excepting #122, which has minimal notch 
grinding). However, this attribute appears to vary widely 
on Smallpoint Archaic sites and therefore may not be of 
that much diagnostic value. For example, points at Innes 
and Butterfield are basally ground, while those at 
Crawford Knoll are only rarely ground (Lennox 
1986:232), and at Thedford II (Ellis n.d.) the points show 
no grinding at all. 


It is certain, then, that the Welke-Tonkonoh points 
fit into the Smallpoint group, within the range of mor- 
phological attributes of other Smallpoints. They are, 
however, undeniably ‘large’ Smallpoints. If one accepts 
the proposal by Spence and Fox (1986:9) that Smallpoint 
Archaic points became larger over time, this would 
imply that the Welke-Tonkonoh site represents a late 
Smallpoint Archaic occupation. This would place it in a 
time period roughly contemporary to the Inverhuron site 
occupation, approximately 2850 to 2950 +/- 100 years 
B.P. In fact, the points from Welke-Tonkonoh and 
Inverhuron are similar in size and shape to the smaller 
points from the Hind site (see I. Kenyon 1989: Figure 
2c, 37 & 38, Figure 9), which appear to represent the 
final stage of the Late Archaic (ca. 2800 B.P.), and lead 
into the Early Woodland Meadowood (Spence and Fox 
1986). 


End-scrapers 


The end-scrapers from the Welke-Tonkonoh site 
fall within the range of measurements from other 
Smallpoint Archaic sites (Table 9). Again, however, 
they are generally thicker than other Smallpoint end- 
scrapers. Overall, the Welke-Tonkonoh end-scrapers are 
most similar to those from Thedford II and the 
Butterfield site. Where described in detail, end-scrapers 
tend to be small, and triangular to fan-shaped with lateral 
shaping retouch which suggests they were all hafted. 
The end-scrapers also tend to be on Kettle Point chert in 
unusually high frequencies (at Innes, Thedford II, 
Crawford Knoll, Welke-Tonkonoh; Knechtel I is an 
exception). This is trué even when the Kettle Point chert 
is an otherwise insignificant fraction of the lithic assem- 
blage (Lennox 1986:228). This might suggest that the 
Kettle Point chert was functionally superior in some 
sense for end-scraper tasks (see Lennox 1986:228). 


Table 9: End Scraper Comparison Summary. 


Welke-Tonkonoh Thedford II Innes Crawford Knoll Knechtel I Rocky Ridge Butterfi 


Length R 23:52=38':3 16.6-36.0 13-36 14-20 16-34 16-21 18-50 
v 28.1 28.0 24.8 18 22.8 18 28.6 
sd 6.2 6.6 2.8 7.9 2.6 0.9 
Width R 23.1=29'..2 14.3-33.1 13-34 15-20 16-24 15-17 6-37 
¥ 26.7 23.9 20.8 17.8 20 16 22 .€ 
sd 2.3 4.7 2.6 3.4 1.0 6 .€ 
Thickness R 8.9-12.8 3.1-8.8 3-1 3.1-5.4 3-6 5-1" 
Y 10.7 6.0 5.7 4.3 4.3 7. 
sd 1.4 138 0.98 1.5 2.1 


all measurements in mm: R=range, Y=mean, sd=standard deviation 
Sources: Thedford II (Ellis n.d.), Innes (Lennox 1986:262), Crawford Knoll (I.T.Kenyon 1980:7-8), 
Knechtel I (Wright 1972), Rocky Ridge (Ramsden n.d.), Butterfield (Wobst 1968:220-221). 


Table 10: Toolkit Comparison Summary. 


Welke- Innes Inverhuron Knechtel I Rocky Crawford Thedford II Bruce Hind 
Tonkonoh Ridge Knoll Boyd 
Toolkit items 


Points 

Preforms 

Piéces Esquillées 
Choppers 
End-scrapers 
Circular Scrapers 
Drills/Piercers 
Denticulates 

Used flakes 
Hammerstone 
Birdstones 


- + 2 = ey oe ee le lke 


Burins/spalls 


Bust-offs - - . 


? 

Spokeshaves - * - - - - * = te 
e 

Axe/Adze/Celt - - * * 


*=present, ?=possible presence, -=absence or unknown (data not available) 

Sources: Innes (Lennox 1986), Inverhuron (W.Kenyon 1957), Knechtel I (Wright 1972), 
Rocky Ridge (Ramsden n.d.), Crawford Knoll (I.T.Kenyon), Thedford [I (Ellis n.d.), 
Bruce Boyd (Spence, Williamson & Dawkins 1978), Hind (Spence & Fox 1987). 


Table 11: Point and Endscraper Intersite Distribution. 
a ak nw a anhalt ee fool scemte Tce A ana dh Sis PEA ee ED 


Site points scrapers total # of % points % scrapers % points 
stone tools & scrapers 

Welke-Tonkonoh 8 5 36 22.22 13.89 36.11 

Innes 39 22 171 22.81 12.87 35.68 

Knechtel I 8 29 243 1.81 11.93 13.74 

Thedford II 9 17 94 9.57 18.09 27.66 

Rocky Ridge 13 3 105 1.24 2.86 4.10 


Other Tools 


As is apparent in Table 10, there are a number of 
other artifact types common to most Smallpoint Archaic 
sites. These include, besides bifacially worked preforms 
or cache blades, the piéces esquillées. Where noted 
(Lennox 1986:227; Wright 1972:9; Ramsden n.d.:31,34; 
LT. Kenyon 1980:8), they are all predominantly on 
Kettle Point chert. Such items are also present at Weber 
I (ovis 1983:72) and Butterfield (Wobst 1968:211). 
Choppers are less commonly found, being present only at 
Rocky Ridge and Welke-Tonkonoh. 


Circular scrapers are also present at Thedford II. 
Drills and/or gravers are found at Inverhuron, Rocky 
Ridge, Innes, Thedford II, Knechtel I and Hind. 
Denticulates and used flakes are common, being present 
at Innes, Knechtel I, Rocky Ridge and Thedford II. The 
presence of these in reasonably large numbers (i.e. >10% 
tool assemblage) supports the idea that the use of expedi- 
ent, non-standardized tools is a significant pattern at 
Smallpoint Archaic sites (see also Lovis 1983:72). 
Hammerstones are present at Knechtel I, Rocky Ridge, 
Crawford Knoll and Thedford II. Birdstones occur at the 
Hind site and other Glacial Kame burials, in addition to 
the possible association at Welke- Tonkonoh. 


Finally, there are some tool types which are absent 
at Welke-Tonkonoh, but are common at other Smallpoint 
Archaic sites. This group includes spokeshaves (Innes 
and Thedford II), ‘Bust- offs' (Inverhuron, Knechtel I, 
and Rocky Ridge), and axes, adzes and celts (Inverhuron, 
Rocky Ridge, Knechtel I and Bruce Boyd). Artifacts 
akin to burins or burin spalls are recorded at Knechtel I 
and Rocky Ridge, but are absent at Welke-Tonkonoh, 
except for the use of a ‘burin-like blow' to shape one end- 
scraper, and a used flake on a possible burin-spall. 


Sites and Situations 


Outside of mortuary complexes, at least two kinds 
of sites have been proposed for the Smallpoint occupa- 
tion in Ontario. The first is the lakeshore camp; as men- 
tioned above, diverse Late Archaic groups are thought to 
have shared an adaptation to lakeshore margins 
(Ramsden n.d.:45). The second type of campsite has 
been suggested by Lennox (1986:238), who sees the 
Innes site as an interior winter camp. This infers that the 
tasks carried out at the two types of sites differ and it is 
likely these different campsite types will contain some- 
what different toolkits. 


Given the Welke-Tonokonoh site location in an 
interior area, it is perhaps not surprising that the site has 
an assemblage more similar to that of the Innes site than 
to those of the littoral sites (i.e. Inverhuron, Knechtel I, 
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Rocky Ridge, and Crawford Knoll). The latter type of 
site has bust offs' and axes, adzes and celts, while the 
Innes and Welke-Tonkonoh sites do not. In addition, and 
although preservation is a problem with some items, 
some of these littoral sites contain fish-harvesting tools 
(i.e. Rocky Ridge; Ramsden n.d.:41), which not surpris- 
ingly, are absent from the interior sites. Further, based 
on the sites for which detailed lithic analyses are now 
available, an overall higher proportion of points and end- 
scrapers appear at interior sites than at littoral sites 
(Table 11). In fact, the proportions of these tools from 
Welke-Tonokonoh and Innes are virtually identical. 


The higher proportion of points and scraping tools 
at these interior sites implies that hunting and/or hide 
scraping may be the significant site activities (Lennox 
1986:239). At littoral sites, fishing and the taking of 


_waterfowl and aquatic mammals would appear to be the 


main subsistence activities, implying a spring to fall 
occupation (Wright 1972:55; Ramsden _n.d.:38-39, 
44-45). The Innes site has been described by Lennox 
(1986:238-239) as a cold-season base camp. It seems 
most likely that the Welke-Tonkonoh site, with its simi- 
lar toolkit and interior location, represents a fall and/or 
winter camp as well. 


A model for the regional movement pattern of 
Smallpoint Archaic peoples that accommodates these 
two types of sites is one of warm-weather littoral and 
cold-weather interior occupations. Groups would move 
to the interior sites when the food resources thinned out 
with the cold weather. The interior sites would allow for 
greater exploitation of large and small mammals. This is 
similar to the Early Woodland lifeway proposed by 
Spence et al. (1978:42-43). 


In this model, flaking materials could be brought to 
the site in the course of seasonal movements of the 
groups. Both Kettle Point and Onondaga cherts occur in 
largely littoral areas, so this may suggest that chert pro- 
curement was a warm-weather activity. Therefore, one 
would expect that all of the lithic material brought to the 
interior camps would be in highly reduced forms, such as 
somewhat reduced preforms and small, largely 
exhausted, cores. This interpretation is consistent with 
the flaking debris recovered at the Welke-Tonkonoh site. 
Judging from the scarcity of cores and the large propor- 
tion of biface and uniface flakes [what Lennox 
(1986:226) calls "secondary flakes"), the interpretation is 
also consistent with the debris at the Innes site. 
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